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METHOD AND ASSEMBLY FOR INJECTION MOULDING 

Field of the Invention 

The present invention relates to a method and an 
assembly for injection moulding and, more specifically, 
such a method comprising introduction, under pressure, 
5 of a melt into a cavity defined by two mould halves of 
a mould, and a corresponding assembly. 

Background Art 

Injection moulding is a common manufacturing pro- 
10 cess for producing components, such as plastic, silicone, 
metal or rubber components . 

A conventional injection moulding assembly comprises 
two sections which each support a mould half. The sec- 
tions are joinable by means of a unit intended for the 
15 purpose. 

For injection moulding of a component, the sections, 
and thus also their mould halves, are brought together. 
The mould halves define in their joined state a cavity. 
A melt is introduced under pressure into the cavity and, 

20 after the necessary cooling, the sections can be divided 
and the completed component be ejected. 

When introducing the melt into the cavity, a divid- 
ing force arises, which acts to divide the mould halves. 
This dividing force is the product of the pressure at 

2 5 which the melt is introduced into the cavity, and the 

surface area projected parallel to the parting plane of 
the mould halves. To prevent such separation of the mould 
halves, it is thus necessary for the mould halves to be 
held together by means of a locking force that is not 

30 less than said dividing force. 

To achieve a high production capacity, it is common 
for the mould halves to define a plurality of cavities, 
thereby making it possible to produce a plurality of com- 
ponents during each injection moulding shot. Of course. 
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the projected surface area will be larger. At an unchang- 
ed pressure, the dividing force will thus be higher. 

The unit that acts to bring together the sections 
has a limited maximum locking force, by means of which it 
5 can hold together the sections, and therefore this unit 
is a limiting factor to the production capacity that can 
be achieved in the injection moulding assembly. 

If a higher production capacity is desired, result- 
ing in a dividing force which is higher than this maximum 

10 locking force of the unit, the components must be produc- 
ed in a larger and, thus, also considerably more expen- 
sive injection moulding assembly. 

CH653285 discloses a mould which to some extent 
solves this problem. The mould comprises a valve means 

15 which ensures that the melt during an injection moulding 
shot is in turn passed to separate groups of cavities. 
Owing to the fact that all cavities are not filled at 
the same time, the dividing force can be retained at an 
advantageously low level. However, the problem of this 

20 solution is that it necessitates a valve means, which can 
affect the flow configuration of the melt and, thus, also 
the final quality of the injection moulded components. It 
will also be appreciated that such sequential filling of 
the cavities results in the injection moulding cycle tak- 

25 ing more time, which has a detrimental effect on the pro- 
duction capacity. 

DE3937473 discloses an injection mould for pro- 
duction of undercut components. The mould comprises two 
semicircular mould halves, which are brought together to 

3 0 define a cavity together with a core. The mould halves 
are locked in their joined state by means of a sleeve 
which has an inner conical surface and which is passed 
over the joined mould halves, which have a complementary 
outer conical surface. There is no indication of how an 

35 increased production capacity is to be achieved. 



Summary of the Invention 

An object of the present invention is to provide 
an improved method and an improved assembly for injec- 
tion moulding of components. 
5 Both the method and the assembly should preferably 

allow production of components at an improved production 
capacity . 

One more object is to provide a mould which is 
usable in such an injection moulding assembly. 
10 One more object is to provide use of such an injec- 

tion moulding assembly for producing components for a 
mobile phone. 

Yet another object is to provide a mobile phone com- 
prising components produced in such an injection moulding 
15 assembly. 

According to the present invention, to achieve the 
above objects and also other objects that will appear 
from the following description, there are provided a 
method having the features stated in claim 1, an injec- 
20 tion moulding assembly having the features stated in 
claim 2 and claim 2 0 respectively, a mould having the 
features stated in claim 21, a method having the fea- 
ry tures stated in claim 22, a component having the features 

stated in claim 23, use of an injection moulding assembly 
25 having the features stated in claim 24, and a mobile 

phone having the features stated in claim 25. Preferred 
embodiments of the injection moulding assembly are evi- 
dent from claims 3-19. 

According to the present invention, a method for 
3 0 injection moulding is thus provided, comprising introduc- 
ing, under pressure, a melt into a cavity defined by two 
mould halves of a mould, said method being characterised 
by the steps of joining the mould halves for definition 
of said cavity, by moving at least one of the mould 
35 halves along a first axis, and arranging a locking means 
on the mould by moving along a second axis extending 
transversely of said first axis, said locking means 
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having locking surfaces which grasp the mould and its 
joined mould halves, at least one locking surface wedg- 
ingly engaging a complementarily designed surface of the 
mould to cause a conversion of the force by which the 
5 locking means is arranged on the mould, into a locking 
force for holding the mould halves together in their 
joined state. 

This results in an improved method for injection 
moulding, which allows production of components at a 
10 relatively higher production capacity. More specifically, 
this is achieved owing to the fact that the mould halves 
of the mould are brought together along a first axis, and 
that a locking means is then moved towards the mould 
d along a second transverse axis and thus locks the mould 

fj 15 halves in their joined state by means of locking surfaces 

I-y which wedgingly engage complementarily designed surfaces 

of the mould. The wedge effect makes it possible to con- 
ili vert, with reinforcement, the force by which the locking 

1,, means is arranged on the mould into a locking force which 

M. 2 0 acts to hold together the mould halves. This reinforced 

y locking force in turn renders is possible to enlarge, 

Q in an existing injection moulding assembly, the surface 

nj area, which is projected parallel to the parting plane 

of the mould halves, of the cavities which are defined by 
25 the mould halves. This enlarged surface area can be used 
to produce larger components or a larger number of compo- 
nents during an injection moulding shot in one and the 
same mould. 

Moreover, according to the present invention an 
30 assembly for injection moulding is provided, comprising 
a mould with two mutually joinable mould halves which in 
their joined state define a cavity, a first and a second 
section, and a unit for bringing together said sections, 
said sections in their joined state being intended for 
35 locking of the mould with its mould halves in a joined 

state to allow introduction of a melt under pressure into 
said cavity, said assembly being characterised in that 



said mould is supported by said first section, and said 
second section supports a locking means comprising two 
separately arranged members which each have a locking 
surface which is engageable with a complementarily 
5 designed surface of the mould by bringing together the 
sections . 

As a result, an assembly is provided, which allows 
production of components at a relatively higher produc- 
tion capacity. More specifically, this is achieved by 

10 said locking means, which is arrangeable on the mould by 
bringing together the sections. The locking means can 
be designed in such manner that the force by which the 
locking means is arranged on the mould is converted, 
under reinforcement, into a locking force for holding 

15 together the mould halves of the mould. As a consequence, 
a relatively smaller injection moulding assembly can be 
used to produce a given number of components per injec- 
tion moulding shot or, alternatively, a relatively larger 
number of components can be produced per injection mould- 

2 0 ing shot in an existing injection moulding assembly. 

According to a preferred embodiment the locking sur- 
faces of the locking means are arranged in such manner 
that, when bringing together the sections, they grasp 
the mould to lock its mould halves in the joined state. 

25 According to another preferred embodiment, at least 

one of said locking surfaces has a wedge angle for caus- 
ing a wedging engagement with the surface which is 
designed complementarily thereto, when bringing together 
the sections. By suitably selecting said wedge angle, a 

30 reinforced locking force is achieved, which acts to hold 
together the mould halves. Advantageously both locking 
surfaces have a wedge angle. 

The wedge angle is preferably less than 45° and is 
advantageously in the range of 1-2 5°. 

35 According to yet another preferred embodiment, the 

members of the locking means are connected with each 
other. Preferably, the members are interconnected by 



means of a tension element, which advantageously com- 
prises metal plates arranged on both sides of the mem- 
bers, said members being arranged with their locking 
surfaces facing each other. 
5 According to a further preferred embodiment, the 

mould halves of the mould are joinable along a first 
axis, and the unit acts to bring together the sections 
along a second axis extending transversely of the first 
axis . 

10 According to another preferred embodiment, a first 

of said mould halves is fixedly arranged and a second of 
said mould halves is movingly arranged. 

According to another preferred embodiment, the first 
section is fixedly arranged and the second section is 

15 movingly arranged. 

According to another preferred embodiment, the mould 
halves in their joined state define a plurality of cavi- 
ties which are not necessarily identical. Said cavities 
can form separate groups which each are supplied with 

2 0 melt from an extruder unit. 

According to another preferred embodiment, the mould 
comprises a plurality of pairs of mutually joinable mould 
halves . 

According to another preferred embodiment, the first 
25 section supports a plurality of moulds. Preferably the 
locking means for each mould has a pair of separately 
arranged members which each have a locking surface. 

Moreover, according to the present invention, a 
mould for an injection moulding assembly is provided, 

3 0 comprising two mutually joinable mould halves, which in 

their joined state define at least one cavity, said mould 
being characterised in that the mould is mountable on a 
first section of the injection moulding assembly and has 
external surfaces with which locking surfaces of a lock- 
3 5 ing means supported by a second section of the injection 
moulding assembly are engageable to lock the mould with 
its mould halves in their joined state. 



According to the present invention, also an assembly 
for injection moulding is provided, comprising a mould 
with two mutually joinable mould halves which in their 
joined state define a cavity, said assembly being char- 
5 acterised by a locking means for locking the mould with 
its mould halves in their joined state to allow intro- 
duction of a melt under pressure into said cavity, said 
locking means comprising two separately arranged engaging 
means and a tension element which connects said engaging 
10 means with each other, said locking means being movable 
to a position, in which its engaging means engage said 
mould during simultaneous stretching of said tension 
5^ element, said stretching generating a locking force for 

O causing said locking of the mould. According to this 

n1 15 aspect of the present invention, the engaging means of 

-5= the locking means are thus caused to engage the mould in 

m 

i: such manner that the tension element is stretched. This 

u= 

HI results in a bias which generates a locking force that 

1^ acts to lock the mould, 

0 

Q 2 0 Moreover, according to the present invention, a 

0 method for an injection moulding is provided, comprising 

pS bringing together two sections for holding together join- 

ry ed mould halves of a mould, and introducing under pres- 

sure a melt into one or more cavities defined by Said 

2 5 joined mould halves, said method being characterised by 

the step of bringing together the sections by means of 
a force which is less than the resulting force which, 
during introduction of the melt into or more cavities, 
acts to divide the mould halves. 

3 0 Furthermore according to the present invention, a 

component produced in an injection moulding assembly as 
stated above is provided. 

Further according to the present invention, use of 
an injection moulding assembly as stated above is pro- 
35 vided for production of components for a mobile phone. 



Finally, according to the present invention a mobile 
phone is provided, comprising components produced in an 
injection moulding assembly as stated above. 

A number of preferred embodiments of the present 
invention will now be described by way of example with 
reference to the accompanying drawings . 
Brief Description of the Drawings 

Fig. 1 is a schematic top plan view of a preferred 
embodiment of an inventive injection moulding assembly. 

Fig, 2 is a schematic top plan view of the injection 
moulding assembly shown in Fig. 1, in which two sections 
of the assembly are shown in their joined state. 

Fig. 3 is a schematic perspective view of an embo- 
diment of a locking means and a mould of an inventive 
injection moulding assembly, mould halves of the mould 
being shown in a divided state . 

Fig. 4 is schematic perspective view of the locking 
means and the mould in Fig. 3, the mould halves being 
shown in a joined state. 

Fig. 5 is a schematic perspective view of the lock- 
ing means and the mould in Fig. 3, the locking means and 
the mould being shown in a joined state. 

Fig. 6 is a schematic perspective view of an 
arrangement comprising three locking means and three 
moulds . 



Description of Embodiments 

Figs 1 and 2, to which reference is made, illustrate 
schematically a preferred embodiment of an inventive 

3 0 injection moulding assembly 1. 

According to the preferred embodiment, the injec- 
tion moulding assembly 1 comprises an extruder unit 2, 
a first section 3, a second section 4, and a unit 5 for 
bringing together the sections 3, 4. However, it will be 

3 5 appreciated that the present invention is not restricted 
to thus designed injection moulding assemblies. 
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The extruder unit 2, which is intended for supply 
of a melt, preferably a plastic melt, to a mould 6 of the 
injection moulding assembly 1, is of a conventional kind 
and will therefore not be described in detail . 

The first section 3, which is fixedly arranged, sup- 
ports the above-mentioned mould 6. 

The second section 4, which is movingly arranged, 
supports a locking means 7. 

The unit 5 for bringing together the sections 3, 4 
is of a conventional kind and comprises in the shown 
embodiment a plunger means 8 which is connected to the 
second section 4 for moving the same towards the first 
section 3. Guide means 9 are arranged to guide the move- 
ment of the second section 4 . 

The mould 6 supported by the first section 3 com- 
prises two pairs of mould halves 10, 11, which are align- 
ed with each other. 

A first mould half 10 of each pair is fixedly 
arranged and a second mould half 11 of each pair is mov- 
ingly arranged, whereby the mould halves 10, 11 of each 
pair are mutually joinable. 

It should be noted that the sections 3, 4 are joined 
along an axis which extends transversely of the axis 
along which the mould halves 10, 11 are brought together. 
This is illustrated more clearly in Figs 4 and 5. 

A recess 12 is formed in the first mould half 10 of 
each pair and a complementarily designed projection 13 
is arranged on the second mould half 11 of each pair. The 
mould halves 10, 11 of each pair will thus in their join- 
ed state define a cavity 14 for producing thin-walled 
components. However, it will be appreciated that the 
cavity defined by the mould halves need not necessarily 
be designed for production of thin-walled components. 

The mould 6 further comprises a distributing unit 
15 for distributing the melt supplied to the mould 6 to 
ducts 16 which pass the melt on to the respective cavi- 
ties 14. 



Finally the mould 6 has a surface 17 on each side 
of the mould 6, which surfaces 17 are arranged to coope- 
rate with said locking means 7 and will be described in 
more detail below. 

The locking means 7 comprises two separately arrang- 
ed engaging means 23. According to the shown embodiment, 
the engaging means 2 3 are in the form of separate members 
18 which each have a locking surface 19. The locking sur- 
faces 19 are, by bringing together the sections 3, 4, 
engageable with the above-mentioned surfaces 17 of the 
mould 6, the surfaces 17 of the mould 6 being designed 
complementarily to said locking surfaces 19. The engaging 
means 2 3 advantageously are connected with each other by 
means of a tension element (not shown) . The tension ele- 
ment will be described in more detail with reference to 
Figs 3-5. 

More specifically, the locking surfaces 19 of the 
members 18 are angled at an angle a relative to the axis 
along which the second section 14 is movable towards the 
first section 3 . 

For injection moulding of components, the mould 
halves 10, 11 of each pair are moved to their mutually 
joined state. Then the unit 5 for bringing together the 
sections 3, 4 is operated. The locking means 7 of the 
second section 4 will thus grasp the mould 6 supported 
by the first section 3. More specifically, the locking 
surfaces 19 of the locking means 7 will be engaged with 
the complementarily designed surfaces 17 of the mould 6, 
whereby the force by which the second section 4 is moved 
towards the first section 3 is converted into a locking 
force for holding together the mould halves 10, 11 in 
their joined state. 

By selecting a suitable angle a of the locking sur- 
faces 19 it is possible to achieve a reinforcement in 
this conversion of force. 

The conversion of force achieved in each member 18 
has the following relationship {without taking the loss 



due to friction between the surfaces 17, 19 into consi- 
deration) : 

Fx =Fy /tan a 

wherein Fy is the force by which the locking surface 19 
of the member 18 is engaged with the surface 17 of the 
mould 6 and Fx is the locking force for holding together 
the mould halves 10, 11. 

1 / tan a forms a reinforcement factor F, which is 
greater than 1 if a < 45°. 

The angle a is preferably in the range of 1-25°, 
more preferred in the range 3-10° and most preferred in 
the range 5-8°. 

Preferably the locking surfaces 19 are plane, but 
it will be appreciated that they can also be formed with 
a certain bend. 

When the mould halves 10, 11 thus are locked in 
their joined state, a melt can be introduced into the 
cavities 14 defined by the mould halves 10, 11. The 
melt can be a plastic melt for production of a plastic 
component. It will be appreciated, however, that also 
silicone, metal or rubber melts are conceivable. 

It should be noted that in the shown embodiment the 
force acting to divide the mould halves 10, 11 will not 
be greater than in the case where the mould had comprised 
only one pair of mould halves. The reason for this is 
that the pairs of mould halves are aligned with each 
other, whereby also the surface areas projected parallel 
to the respective parting planes are aligned with each 
other. 

According to the present invention, an injection 
moulding assembly 1 is thus provided, which allows injec- 
tion moulding of components where the force generated 
during injection moulding and acting to divide the mould 
halves 10, 11 exceeds the force by which the sections 3, 
4 of the injection moulding assembly 1 are brought toge- 
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ther. As described above, this is achieved in the shown 
embodiment with the aid of a locking means 7, which with 
reinforcement acts to convert this force of bringing 
together into a locking force for holding together the 
mould halves 10, 11 in their joined state. 

In practical experiments, a locking means 7 with an 
angle a of 8° of the locking surfaces 19 has been used, 
in which case the reinforcement factor F will be about 7. 
This means that the production capacity of the injection 
moulding assembly 1 can be increased correspondingly, 
i.e. by a factor 7. 

It will be appreciated that the gain will be signi- 
ficant. By modifying the mould 6 and supplementing with 
a locking means 7 as described above, it will thus be 
possible to increase the capacity in an existing injec- 
tion moulding assembly. More specifically, the number of 
components that are produced during an injection moulding 
shot can be increased considerably, in the given example 
by a factor 7. Thus, the time of production for producing 
a series of products in an existing injection moulding 
assembly can be reduced significantly. Also the need of 
providing larger assemblies of higher capacity is elimi- 
nated. 

Figs 3-5, to which reference is now made, illustrate 
the locking means 7 and the mould 6 in a second preferred 
embodiment of the present invention. 

The mould 6 comprises, like the mould described with 
reference to Figs 1 and 2, two pairs of mould halves 10, 
11. The mould 6 is further made up of modules, thus mak- 
ing it possible to easily adapt the mould to different 
components . 

The locking means 7 comprises, in addition to the 
previously described engaging means 2 3 in the form of 
members 18, also a tension element 20, which connects the 
two members 18 with each other. In the embodiment shown, 
the tension element 20 consists of two metal plates 21, 
which are attached to the sides of the members 18 in such 



manner that their locking surfaces 19 face each other and 
between them define a free space 22 . 

The mould halves 10, 11 are shown in Fig. 3 in a 
divided state and in Fig. 4 in a joined state. The mov- 
ingly arranged mould halves 11 of each pair of mould 
halves 10, 11 are moved along an axis Al towards the two 
fixedly arranged mould halves 10. 

In Fig. 5, the locking means 7 has been brought 
together with the mould 6 by moving along an axis A2 , 
which extends transversely of the above-mentioned axis 
Al . The locking means 7 grasps the mould 6 by the mould 
6 being moved into the free space 22 between the locking 
surfaces 19 of the members 18. The locking surfaces 19 
engage the complementarily designed surfaces 17 of the 
mould 6. The locking means 7 is advantageously arranged 
on the mould 6 by such a force that the converted locking 
force for holding together the mould halves 10, 11 will 
be so great that the tension element 2 0 designed in the 
form of metal plates 21 is stretched. This results in a 
bias which reliably holds together the mould halves 10, 
11 during the subsequent injection moulding shot. 

The present invention is particularly, but not 
exclusively, suitable for production of components for 
mobile phones, such as front and rear pieces as well as 
windows . The reason for this is that in many cases large 
series must be produced in a short time. By the present 
invention making it possible to increase the capacity, by 
means of the above-described modifications, in an exist- 
ing injection moulding assembly, it is possible to use an 
existing plant of injection moulding assemblies for pro- 
ducing such large series in a short time. 

According to the present invention, an injection 
moulding assembly 1 is thus provided which generates 
high locking forces using simple means. More specifical- 
ly, this is achieved owing to a locking means 7 which 
locks the mould halves 10, 11 of the mould 6 in a joined 
state. The locking means 7 comprises engaging means 23 
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which engage the mould 6 during simultaneous stretching 
of a tension element 2 0 which connects the engaging means 
2 3 with each other. Such stretching generates a locking 
force which holds together the mould halves 10, 11 
5 during the injection moulding process. By designing, 

for instance, the engaging means 2 3 in the form of wedge- 
shaped members 18, it will be possible to use the unit 5 
that is available in conventional injection moulding 
assemblies for bringing together the sections 3, 4 of 

10 the assembly and convert the force necessary for bring- 
ing together the sections 3, 4, during simultaneous 
reinforcement, into a force for locking the mould halves 
10, 11 of the mould 6. 

It will appreciated that the present invention is 

15 not restricted to the embodiments illustrated. 

For instance, it is possible to let the first sec- 
tion support a plurality of moulds, in which case a cor- 
responding number of locking means can be arranged to 
lock the mould halves of the mould in their joined state. 

2 0 Such an arrangement of moulds 6 and locking means 7 is 

schematically shown in Fig. 6. 

It will also be appreciated that each mould may 
comprise only one pair of mould halves or more than two 
pairs of mould halves . 
25 Further it will be appreciated that each pair of 

mould halves can define a plurality of cavities which 
are not necessarily identical. For instance, it is pos- 
sible to arrange two extruder units of the injection 
moulding assembly, each extruder units being arranged 

3 0 to supply a group of mutually identical cavities with 

a melt. As a result, simultaneous production of, for 
instance, front and rear pieces for mobile phones in one 
and the same injection moulding assembly is allowed. The 
capability of the injection moulding assembly will also 
35 be improved since the number of products per process will 
be smaller. 



15 

Finally, it will be appreciated that the locking 
means need not be designed in the manner described above. 
For example, it is possible to provide only the locking 
surface of one member with a wedge angle a. 

Consequently, several modifications and variations 
are feasible, which means that the scope of the invention 
is exclusively defined by the appended claims. 



